Introduction
The use of a sputter ion source to generate a negative tritium ion beam for a tandem accelerator was suggested in 1973 by M4iddleton[l] and the technique was used at the University of Pennsylvania in 1977 for a run of about 700 hours duration [2] . Since 
Tritium Loading
The most complex procedure involved in tritium operation, is the loading of tritium into the titanium inserts used in the source. The apparatus is contained in a glove box held at a slight negative pressure.
The gaseous tritium is transferred from the shipping cylinder to a cylinder containing uranium powder where it is held in the uranium until it is heated. This is a standard method of storage of tritium.
The 
Installation
The tritium source is stored on a special stand when not in use, where its vacuum system is kept in operation at all times. Before mounting the tritium source, all other sources are removed from the ion source box or blanked off and the source box is cleaned. The tritium source is then moved from its storage stand and connected to a port of the source box. The tritium source is mounted on the exterior of the source box.
Quick disconnect fittings are used for water and electrical supplies so that the source is under static vacuum for only a short time. The isolation tube is installed in the source box at this point. A gridded lens is contained in the isolation tube assembly.
An extensive system of vacuum, waterflow and electrical interlocks protect the tritium source against all the normal operational problems. Any failure will cause the source to shut down, and the vacuum valves to close. In addition, the slight vacuum in the exhaust line to the stack must be maintained, or the source will automatically be tripped.
Operation
Generally the source is run continuously during each period to avoid problems caused by shutdown and startup. This does not, however, seem to be a great problem and we are not as strict about this rule as when we started. The key to long term reliability is to run the source quite conservatively. Startup must be given time and temperatures must be kept lower than normal sputter source operating levels.
A slow and careful shutdown ensures long ionizer lifetime.
If the source is run in such a manner, decontamination and repair problems are much reduced.
Licensing conditions, at present, require that we have regular operations staff on duty 24 hours a day during Tritium runs. (During other runs, students and/or researchers are in charge for the off shifts.) Decontamination A rigorous cleanup at the end of the tritium run ensures control of contamination. The ion source box and the inflection magnet chamber are vented and evacuated (to the 50 metre stack) a number of times before being opened. Then the tritium source is moved back to its storage rack, the isolation tube and the gridded lens are removed, and the ion source box and inflection magnet chamber are scrubbed until the levels of tritium are reduced to safe levels. Removable components are cleaned in a fume hood dedicated for the purpose.
The isolation tube and gridded lens are stored in that hood between runs. All vacuum pumps between the source and the accelerator are considered to be contaminated and are vented to the stack at all times. Maintenance work on these pumps must follow standard decontamination and monitoring procedures. 
